(A) Atoms combine to form new compounds that have new properties based on structural and electronic features. (E) Three-dimensional structures may give rise to chirality, which can play an important role in observed chemical and physical properties (F) Reactions of molecules can often be understood in terms of subsets of atoms, called functional groups. (G) Periodic trends among elements can be used to organize the understanding of structure and function for related chemical compounds. (H) Many solid state, extended systems exist, and geometric structures play an important role in understanding the properties of these systems.
Crosscutting The way in which an object or living thing is shaped and its substructure determine many of its properties and functions. Ruth describing… -types of bonds and interactions as structure: I think of the types of bonds that are occurring, the different elements-or I guess molecules that are being bonded to each other. I think of the arrangement of the molecules and-Yeah. I think that's probably what I think of...I think of something very similar in about biology, but I also think of, I guess-(pause) There was like, for proteins specifically there were different levels of the structure. So there was the just, the sequence of nucleotides and then there was how those form like, alpha helices and beta pleated sheets, and then how those interact. Then like, the final structure of the protein, how everything is folded in on itself.
NRC
John describing… -shape and polarity as structure: Like the shape or polarity of a substance or, uh-(three knocks) uh, I cannot think of what it is-element or atom or something… [In biology] I would say the structure's like the same-just how something's composed. -size and polarity as properties: Uh, if it's polar or nonpolar-size-big, small-hydrophobic, hydrophilic.
Appendix D.Additional quotes describing connections between GC1/GC2 and B1
Lida:...you don't understand the function unless you understand the first two [structure and properties]...my [high school] biology class we just learned the functions of everything...I was like, 'Okay, great, that's what that does. But why? You didn't explain why it does that.'...most bio classes, especially in high school, I'm sure all the bio classes will just teach you the function of things, they won't teach you the structure or the properties. So you can just memorize functions, but then you don't actually understand how they work unless you learn in chemistry the structure and the properties in order to take it over to bio… Natalie:...I mean I feel like the structural knowledge and the properties came a little bit more from chemistry. And then applying that in biology, I see more of the functional aspects of things and how they relate to the function but I think that it seems pretty equal, equally coming from the two in the classes. Yeah, I would say it's a little bit more evenly distributed between the two, my overall understanding of them...I've definitely heard the phrase, 'structure determines function' a lot more in biology than I've heard in chemistry but I think that it would hard to relate structure to properties and things like that without having learned chemistry.
Ruth:I think [the courses] worked together because I took what I learned in chemistry from structure determining properties, and was really able to apply that when I was thinking of structure going from properties and then that really changing the function, in biology...I think it was helpful because realizing that if you change the structure, no matter how small that change may be, maybe you're just swapping this element for another element, it can completely change the whole entire property of that compound. I think that realizing that made it helpful to not just go like, 'Oh, it doesn't seem like much has changed when I write it,' but it may have changed a lot.
Simon:Say, if I'm in biology and [the instructor] asks me to think about how this protein is structured, like what amino acids make it up, the first thing I think about is how that would relate if I were to try and do this in chemistry. Because it's just easier for me to, you know, draw out the Lewis structure of the amino acid and see how it interacts...[In GC1/GC2] Like when you have water, it's easy for you to say that this water molecule will hydrogen bond with this water molecule and, you know that's the end of it...thinking about that in terms of biology, I can see why it would do that and I can see how that could be important to how water functions in the body. So it just-I guess it helps me understand the bigger picture of what these things really mean.
